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AB - NOVELTY : 

Repairing defects of ferritic ductile iron material is provided which 
not only enables repairing to be done without formation of heat 
affected zone at all, but also maintains good close adhesion to the 
base metal part by repairing micro-defects of the ferritic ductile 
iron material using electro-spark deposition. 

- DETAILED DESCRIPTION : 

In repairing defective parts of ferritic ductile iron material, the 
method is characterized in that defects of the ferritic ductile iron 
material are repaired using electro-spark deposition method in which a 
welding rod is low input overlay welded onto the defective parts 
through electrical spark of high temperature periodically generated by 
micro-pulse, wherein the welding rod is formed of an inconel 718 
material, and wherein the welding rod is low input overlay welded onto 
the defective parts through electrical spark of high temperature 
periodically generated by the micro-pulse so that a heat affected zone 
is not formed at all at base metal part (300) and overlay part (100), 
the base metal part (300) and overlay part (100) are capable of 
maintaining the same material hardness, and a boundary layer (200) is 
formed between the base metal part (300) and overlay part (100) to 
form close adhesion therebetween. 
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fief 

e ^ss ¥&^<y ¥=s *hs°i sir wbchi ¥#*e! ^sa*Hsi a» ¥?i# M^trofl °joi 

Anl-H §*h o|S« r <H M^U-S ^S°S *I-:H, o|&m g "S^tW ^^o| fflol 

*t<yg ^ jjoq^ oj S£ x ^ gjoi S xH¥2i- BJ*t*i* ^^isu, ois eiaii 7isai mbhoisoiu- 

TIG SSogfe »7^»(ASTMA395) ¥^*Hfi| DWiatt M^CH| ^|0Hth &2r7|- SJSOl, aft 7^Ej&l 

TilOl-feJOll 7 r § £ ^£ a»0| S^SrE l|7W«0m 7«||S|-# an Sl^ *l*r~A| *|B| U|§ 



E 2 

t 1 ^-^^ ^*y*H(Ferritic Ductile Iron), Si^mS- ^n|-3 g«f &^( Electro- spark deposition), D r 0|3M S^(Mi 
cro- Pulse) □ Mn^Micor- defect repair) 



£ 1S 5EH SJy U J4|°S ^^x|)o| n|AH|3?rs S6§ i^y 0£E, 



E2feS Si-SSI SJ 4JA|<N|cH| oi-s °Ja|E S . o|gs r o1 ^^XH°| Q\MF£#S M^tf 



36$ UEhtH e<£!£, 



5. 3B £ gJ-SO|| iJBijE^. §Sf S-?E:|o| L ^yj A hA|£, 

a 4fe a 3CH| life ijajES- ^n(-H £§H S^SS- ^a. §sf ¥#*<y ^SxH°| []|A-||3m ¥# 

ft ^* r fc a£# u^y ae, 

a 5fe <2J3]i=liL- ^nfa gSf #M £j A|fio| H6 g q-Ej-y ec h_ 

£ 6£ fcjaiES- AJiFH S*f £*Jft olgfho^ ^^*h 3! Sfi AISSI a£§ UEhtH sa, 

E7S£ 3CH| [^5 ojajMS- ±ty3. §*f &*|2j £jE|g HW7\ flff &a E«. 

£ se ^ H gsj- gr^si ^£. ¥s( . TIG §^¥£1 hiul a&m 14 Ei-yj eea, 

£ 9fe %|a|S£- S«r S-^Ofl Sit* ^4 TIG °| 3£ bllULS LjE^ :iBH = , 

£ 10£ AES(Auger Electron Spectroscopy)* ftS 31 S M-*tao|r^. 

100 : «r£¥ 200 : 
300 : a*H¥ 



STSSI Alls 



^SO| tfftffe 7|ft Si ZL £0^o| §EH7|# 

e ^SS xhssi gg- a^ tttHI #S c-^ tfAllsl-Tflte o r o|as «^(Micro- Puise)ofl a| 

§H ftJ^lfS 5(-al S*HS| <H?3Se 7-|°| &JO| SI aSO| 0|¥<Hx|fe %mm.£.~ ^3. ^(Electro- sparkDepo 

sition) oisshoi ^^o| Dwiatr ¥*is m^sh ¥fe ¥S xh^bi as- &soi &s ^oick 

SSIKHfe 7 r ^E|BJ =H|0|&oj 7h5A| ^a &&0\ =L 7 r ^EffcJ ?||0|gS H|7|*]g ¥ Kll^m, MS! 

^(Blending), SEHS(Plugging) Sk! ^H*l U(Patch ring)S°l ^SS 0|*#o=| S# M^ft ^ *rS!x|eh 0|fe SJA| 

cH«i^cHib o hEiJ1 ^e^oj ^£isr ¥ ait ¥S *hssj as m¥ «a 7m°i a|3^oi * 
of sue*. 

0| CO), ftEHOflfc ?^9H ^^XH°I OWigfi- ¥*IS ST OH SIX! SS ArSSr^feCll, Olfe 

a iofl aAl^j «a¥(io)s| §§d(20), gt 1 a^¥(40) A r o|«HI ^^^¥(30)7f S^sjoH g^go| ngolU 

^^o| soisnn. SS¥(10)°J ^ aj ^eH ^^Oj| rirEr S»ft«lO| gf^Sr7| <N£ 9xflSo| ? A '?^cK ^*|, ^ 
7| ¥^^ej ^SX«(Ferritic Ductile lron)fe &±B\ tTSTOl 3% 0|^0|a^ ^eh §S(TIG ftS)2| S¥ iSSl 

«ft^EH<H|AH aSEJffl ^dS r E|7| tlzi, o|s 9J*H SS¥2r H^H¥o| ^^o| ■yolsWI ajoH S S^S^O| lh^3r 

as, a! Maioiso| a^sfe ^n r ^, s^. §as ^a°i ^a^ a«7« a&si 371^ seh^s 

§fo^ 7f^ mh^ i_HcHI m^&m S-SSH0(= sI-jl, n «?y o r i_|B r 51 ms||o|So| ftsrgoi StA| 

8t2°s a^ ^^ai eoi s^iioi a& ^^ai ^^i7h ajor^, ^^ai s-^ my smi 

5SJ«r7H| ¥ ^ ^A|§Ho^ § r fe B7HEH& e^soi aiflc*. •y^S SeH g£i¥<H| sa^»¥ 
sj E^fe £^Ni-rO| = (^^)S «Tti-£loi &oH7|-cH, as fi^NurOlst^^fe «z|-(HI s|tH dH¥ flsffi- a^^i of 



5 EH SI Ma|0|§(Brazing)°| £ C*S l^SSSfe, ^¥^£! ttofl °|SH £XH¥<H| jnSSj <i^?J¥£ %^A|7| 
££ XH£°| W7J ^^£J7| Bigot Mlfo^. xlSofl cH*HAHfe #7| MEl|o|§<H| SI© M=£7| 7H°| 

»7fe*HH. M\n tfflffq 'ASTM A395' ^S<H|£ #7| S3 §J M6l|0|§0i| ojfl- M^7| *|g£|X| S^IISOl 
oioHrl- 

AA AA L *J. 



S0| Ol^JEXh fl-fe 7|#Sj 2|Xl| 

§*t(Electro- spark deposition) &±J* o|«*W =Ptf*fc ^?JXH°| DlAligtfS fi^SH S2S»| <a<g#¥ «go| 
£1^ fflol 4 ?J£^ §A|ofl H^H¥2r Bi*^* AWte aHS°| 2& £ 

¥ utg ns.su a-ae. ¥&xH£i as- ¥*is °,"<h, nhoias sachi °i 

*t #a)s o|s«^o4 fi^tfS- ^S£ S &C |.. 



0|«f, ¥ ttSfil SJ ^A|c*M o|*h ^ XH^°| a# Mt a-tf<H| OjSrOi £¥S ££§ &£SrO=| 

£ 3<H| £A|£| iJ^E^.. A^a. §*J #*|(1)te ^n r 4s ER* *%£ SI AlHSfe ¥*«(1a), ¥*l|(1a)o|| 

s £RS(it>), a*i(ic>. S5j»(id), sy o r se 7^1 e) §£s ¥£!£Jch ^o^, g tfg&<Hi °ich 

0| OH, #7| «a»(1d)e ejay(lnconel) 718, ¥B| S2r ^¥ «Jtf- £¥S aissi 4 ajci. 

¥ ¥tf*Sj ^S*Ho| QlAiia&S M4*Srfed| ?Jo-f, tf^S um it& <tms.£.- §*| ois 

t|<H M^SH ^fe 5J0ICN. £ 3CH| £A|S »H|tt* olSSfe 5J0| OrUEh ^ajMS-^nhs S*| a**!* A r S§rfe c| 

BJXi ggxfe SX|(la)(H| S^S(1b), ax|(ic), 7 r ^(1e)S ^Ai£|S ^aAia * SRS ^S., 

Si «l<Ht*fc £*l(la)£| a^JS S(ON) AlOcJ. 

nej^, ssAfe £ 4011 £A|^h di-si a-oi sia §a§(id)s a^S(ib)<ni ssrAia ^ e*j(ia)2i enas 

SA|(1 C )S ^T7| ^«JXH°| e ¥¥tH| Sl*f hSA|?Jd|. 

n£H«S, g^Xr-b H 4, £ 5£h STS A|B(300)Ol| SSl»(1d)0| S^S S^g(1b)§ A^S|0^ Stf M^S A|s|ffc|. 
£ 5CHI £A|@ A|B(300>e, 5|A^« £grS| 9mm x 4mm°J UfoH X|5|& 5<0|ch 

CtfBrAH, S^7;r7| »a»(1d)0| flttS ^^S(1b)S ^7| ^ ¥^AH°| ¥*|tH| a^A|y|e! ^7|5H°^ 
^Elfe £7|*| ±ty=LS. 9_I*H Sl^e ¥°-|&j| SS0| S^£|JL, 0| C0| £ 7<H £A|@ 5«H^ S^S(1b)Ol|Ai &A|S Or 
S5 7 r ^(le)fe 2J¥ 57|S *fBA|*| ^7| ?&^9j ^*jxH°| n|Aliafl- ¥¥^ ^^ftcK 

aa?, e^Afe £E 60H) £A)S 5J*ia ^7| ^3d*H°-| ni-Mia** ¥¥cH| IS SJUS «JA|«KH 7H 

SI JLA|7 r U r X| St^l 0|¥B« &C|. 

£fr, £ 2fer ^7| ya|MS-^n r H g*^ ^^JS 0|go r 0i ^7| ¥#^C! ^S^HSl D|A||2SS Htiff £S°^.Ai 

71 Dl-olHS S^-cHI s|sH ^7|^o S n-^tife jigoj a 7 |aj >^n|a.S S^S(1d)fi 7 JS ¥?M x\Ws.S. 
^^A|?=| £XH¥(300)£r ^^¥(100)CH| <g°J%*¥ &&0\ H»l Ki, Sft HAW(300)fe S¥ ^^¥(100)£ S"S 
%! 4iXHo| S£S *X|H 4= a, 1 ^^, SXW(300)2r ^^¥(100)7| A(S8 a^llS(200)« ?^SrO=l BJ«|-^0| 

^7|7|| fJCK 



o| cm, tffcfi- 5E 7& #71 SI^IMS- ^afa ©at SEIS Lhefy s^o^ah, o r o|H3. ^achi o|so ^7|*l° 
S. ^-atlfe &7|*1 ^n)afc- tUtL^SS XI|S0| D|-o|MA(-)^, #&|>i(+)^(H| a4d£l<H Er& 

tf, «J #a*!(l)°£¥E| *1»(R)S x|fc+ iEH-sf7h S@!AH(C)CHI £2J Sa. ttrBMH. S@!AH(C)CH| Sfr# »SA| 

?H ^7|^o^ ^g^t* ^ni-a.* sxil¥(300)ofl s^ilb SJolcK 

£ 3S e*«(1a)S>|- fcBf! ERg(1b)2r oFs 5 7^(le)2| «js|# U^y ££o S aH, o) = 5 7^(1 e)fe ^9J¥fi 
5§H £RS(lb)77 r x| *BSWI JElol, as ejsfl ^<gJ?S SSH #9J3 o r = 5 7 r A(le)fc S^#(lb)3|- tf7| ¥#*r 

<£! ^xh°i DWiaa- ¥&chi hh, sR»(ib)» mm *A r £i<H ©7is xrErAim. 

SEtt. £ 6S #7| -gJa(MS- ah|-=i §sr ois^oi ^^e- eJS" SU A|£j<y Lh&hy sfflo^AH, # 

7| ?S*HS| □ |/4ia&« ¥&0\\ IB SpOi 7Ho| £A|7 r US gtfed-. 

n EE!- oi-ulEK 5. 8£ #7| ^ms- #^s| ^-S¥2r TIG §a¥°l HUE s#S l|- E)y BfflSSAH, 

#7i ¥#^e! ¥^ahchi #7i yaiss- >5^h s*r oisshm eiay 718 ns.m TIG A| 

go] g-s^ D|g(xioo) ¥^ u|iE*h Af5Jo|cK o| ecu, s*£!¥£l ejsy 718 S^I¥<H|AH Mo4x|*o| 5SJo|i4 
*t£ ¥^o| £r&£jx| atoh HxHSfsl gisj-^ol ¥4=#S 4= &c r . ttrE|-A-|, TIG 3^|¥cH|AHfe <3<3&¥7l « 
gJEU, ^«¥ 3^10 ¥3Nofc <y?3tf¥ ««o| E&l &Jg« & &W. 

&e, e 9& #7i ^n|-a s«r &<n<xi 2i& tig gs^i 3e uime ^Ehy ^bh=sah, ej^y 71 

8 §£J 4iXH» 0|S«F<H SSS 41 A|& 33I-, #7| <ya|ES- ^Ofl S|& A|B£ 400HvCH| 

#S^b 423HvS ASElMal, KhBS TIG A|BS 50% SE WOfl gh«E|fe 237Hv£ ^S£|ft|C|-. 0| S^OflAH Ofl 

HBU, £E 10S AE:S(Auger Electron Spectroscopy)* 7fl£ ¥-MH^AH, ^^¥2f EAH¥ 7<ltf * 3000UH^ 
el-Sj-fr AhS°S S5f tJS 0|-gS r <M eJ^y 718°| ^^M£J U|a(NI)3r aS(Cr)°| ¥^|01| ^^$0| g^^rfe 
^^*^ 4 ?a i cK as oj^H, hxH¥2^ ^^S0| Tflffl ¥flo||AH Sls^S ?JcK 

frfl, ¥ ^SAH 7 r ^^&j ?1|0|^ <2.|0)| M^7f O^HS ¥flLr %|A^ ^5L&7| 

# °_l3^!(lnconel) 690 §a¥ 2& M^oflt s|S 7 r fe^cK 



#£*r b r 2h Sl-Ol ¥ SrScHI o|^ ^^j-jLcy aH^o| a» fi^r ^afHI oltr^, 0 r O|H^ S^(Micro- Pulse)0i| S| 
*H ^7|^o^ j7 B o| 37(5) a^^o| ^ojojS £r°^AM a^©¥ S^o| a«H ftjOl & 

4 Jjooj, §y g E x^s^ 2Jo| s*H¥2f *^I«tj1, o|S fcJsH ¥#^^ ^SxH°J □|Afl9«- M 

^Ofl flOHB 5.2r7( ajSDi, SE& 7 r ^Eiaj 7||0|^ (HI 7hg §t! ^£ 3^0| ^^^0 H|7|*H¥0|Lf iJ^r? XflSf* 
8iH M4 a-fiSAM A^A| *|B| U|®0| H7HI ^ a l 0^ floiy- jS:jlr7F 



(57) S?S| Sfl 
1. 

SSSS as ¥*I<HI AHiJ^ ^^A|7fe ysjjM^ ^n)a. §*[ o|gt r o^ M^^g SFfe ¥# 

^tf AHSP-I H. 

2. 

Afl 1 S-cH ? A 'oUH, 

^7| SSSe, ej5iy(lnconel) 718 AH^S A)§§ r fe orfe ¥#^^ ¥^ ^H. 
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